Inhibition of carrageenan-induced spinal c-Fos activation by systemically administered c-fos antisense oligodeoxynucleotides may be facilitated by local opening of the blood-spinal cord barrier.
Proto-oncogenes of the fos and jun family are rapidly expressed in the central nervous system following various stimuli. Proto-oncogene encoded nuclear proteins such as c-Fos or c-Jun act as transcription factors that may link neuronal excitation to changes in target gene expression. However, the precise in vivo functions of proto-oncogenes in neuroplasticity are still poorly understood. In the present study the effect of systemically administered c-fos antisense oligodeoxynucleotides (ODNs) on c-Fos and dynorphin protein levels in rat L4 spinal cord has been investigated by immunohistochemistry during carrageenan-induced hindpaw inflammation. Continuous infusion of terminal-phosphorothioated c-fos antisense ODNs by subcutaneously implanted miniosmotic pumps for 3 days sequence-specifically suppressed c-Fos protein expression in dorsal horn neurons by about 50%, while the increase in c-Jun immunopositive nuclei was not affected. Digital image analysis revealed a concomitant decrease in spinal dynorphin immunoreactivity. Moreover, 48 hr after carrageenan injection into one hindpaw plasma protein extravasation was observed in numerous blood vessels in the ipsilateral dorsal horn using intravenously administered Evans Blue. Our results provide further evidence that c-Fos may contribute to the regulation of spinal dynorphin gene expression following noxious stimulation. The local increase in blood-spinal cord barrier permeability during sustained peripheral inflammation may permit penetration of hydrophilic antisense ODNs into the central nervous system.